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Table 1 Detonation Velocity of Metal-perchlorate Explosives

— - = .- Detonztit;n ;)éibéity
Explosive omposition Initiation ensity m/sec
(Weight %) (&/cc) Measured Mean
0.62 1418
No. 8 0.65 1371 1363
0.
Al (fake)® 27 Detonator 0.66 129
A KClO, 70 0.85 1128
S 5 0.85 1438 1285
0.62 689
Fusehead 0.62 1045 867
»”
B ﬁégake) 622 Fusehead 0.63 1463 1421
' Detonator 0.64 1391
S 13
X ]
c Al (flake)* 28 No. 8 0.63 1163 1223
KCIO, 72 Detonator 0.64 1282
* 5~1p
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Table 2 Caasule of Explosive

Ratio of thicknes| Breaking internal
Signification| of outer capsule®| pressure
to diameter (bar)
F 1/50 about 30
2F 2/50 n 60
4F 4/50 7”120
* See Fig. 1

Lowirot. EHMOFEREN, EhOXbEY
b, EHMA 20bar ILTFHECO ML E oY
DTH5, Thdhd C—27EOMIEYTOBEREY
R, FEEROPE VT Laibhot, HKERE
BRKTHE, EHERE-D, FEEIRNIEEv, Lk
LT oEABRWBOKTEIZZ v I =0 2N
Ehb, PRIFBLTL VW EXTFHRIRKL,

DY ol i i b 72 v o FHc

Table 3 Pressure Wave in Water Generated by Capsulated Explosive in Powder State*

N . WDownward direction** Lateral direction**
Initiation Density
(g/cc) Max Pressure | Wave width | Max. Pressure | Wave width
(bar) (msec) (bar) (msec)

No. 8 0.65 620 0.45 340 0.65
1)0; : 0.65 300 0.30 410 0.45
etonator 0.82 1080 0.42 840 0.28

0.65 305 0.65 —_ —_—
Fusehead 0.65 420 0.35 370 0.65
usehea 0.82 - — 230 0.82
0.82 420 0.72 385 0.80

* Capsule and charging weight are kept constant, F and 23g, respectively.

** 6em distant from the center of charge.
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Table 4 Specification of Explosive Grain.

The grain shall be composed by three zo-
nes; core, intermediate and crust zones. Dia-
meters of the core and the crust zones are 1.5
to 2,4mm and 2.9to 3.5mm, respectively.

Compositions are as follows. Intermediate
zone is composed by core and crust zones.

Core | Crust
KCIO, 729% | 72%
Al (fine flake, 5~1g) 28
Al (atomized, paossed 300mesh) 2
Soluble glutinous rice starch 6% &%
Oil suit 0.5* | 0.5*

* Additional percent.
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Fig. 1 Capsulated explosive charge.

Fig. 2 Appearance of the explosive charges.
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Fig. 3 Pressure wave profiles, showiug the

effect of capsule, measured at 6cm
distant from the center of 30g charges.
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Table 5 Indication of Tested Explosives
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BEELERE, BBELRE L. FTERHLOT
BB, RBEQH ¥3HT, T T Ampex FR
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o . T Explosive | Thickness |  Outer Tnner ~— | Charging Total
Notation weight of diamettr | diameter Va!g;n e density weight

(g) capsule* (mm) (mm) (g/co) (8)

F3 30 6 50 41 34.5 0.87 4g
F9 20 9 67 59 105.3 0.85 131
2F9 90 18 71 59 105.3 0.85 151
F24 240 12 920 78 245.7 0.98 330
2F24 240 24 95 78 245.7 0.98 380
F48 480 15 112 98 489.5 0.98 640

* Indicates number of layers of kraft paper, which has a thickness of 0.09mm,
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Table 6 Result on Pressure Wave

Peak pressure Width of wave
No P(bar) ¢p(msec)
R :6cm 12ecm 24cm 48cm R:6cm 12cm 24cm 48cm
F3-01 242 131 60 _— 0.87 0.95 4.60 —_
-04 240 148 62 —_ >1.28 0.97 1.11 _
~05 168 135 57 —_— 1.54 1.03 0.80 —_
F9-06 - 310 154 - - 1.60 1.17 -
07 —_ 300 160 70 - 1.43 1.00 -
-08 - 319 154 82 —_ 1.4 1.08 0.88
2F9-09 —_ 455 177 99 —_ 1.25 1.39 0.46
-10 — 333 151 87 —_ 1.26 1.73 0.63
F24-11 - 683 413 170 - 0.89 1.73 -
-12 —_ —_— 332 203 _ _ 1.48 —_
-13 - - 358 194 — — 1.37 -
F24-14 —_ — 360 200 — —_ 1,56 1.37
-15 - - 393 171 - - 1.46 —
F 48-16 - —_ 509 286 - - 1.25 -
bar
1000
s00|
£
o
3
¥ 200 ;
. K
| {
& |
P
Fig. 6 Shock wave profiles of Tetryl 10g. | o
Upper : 24cm, lower : 48cm distant E :
from the charge. Pressure : 150bar/ solL®
é

div. Time : 0.2msec/div.

T, W TEVDERENIZLHLIELE>2TL 3,

HAR@MT o -7 CBoh5{EHIE, Fig.8 Tok
ShedDTholte TiHbLElH OBE T, RO
sisepkic X 2B RBERMOb L, N 2O
FHCREBRTCETT50ML, ZokRTR,
HABOBRCEII-OREENIML, Li¥b <k
STHPLIZLS S, Zhit kBB, AN
WU RIENHRL LT, A XDHEIEIN
febrBbhd, TOid, HRENRK%o, WH
Mmoo A 2FoBREA L LA,

Z 5 Lo it # AR WHERARI, /27
iRTE Fig. 9 0Xoinicotz, COBBMTIZRAY
—AERMNRY 2L 5 kBbhicoT, IR

Yol. 36, No.2, 1978

2 24 48¢cm
~—> Distance (R)

Fig. 7 Attenuation of pressure wave. Symbols
with small bar are concerned with
2F, others with F. Straight lines
represent Eq. (4)
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Table 7 Result on Energies

Energy of pressure wave Energy of gas bubble
No. Calculated at each point
Ey T Eg
< s(msec) :
R :6cm 12em 24cm 48cm (10° joule) ae ou]g)
F3-01 3.0 5.5 4.3 —_ 4.3 96.0 95.5
-04 3.5 6.8 6.6 —_ 5.6 96.0 95.5
=05 2.6 5.0 2.5 — 3.4 94.3 90.5
F9-06 — 32.4 29.5 — 31.0 143.1 316.2
-07 —_ 27.7 34.0 — 30.9 138.1 284.2
-08 —_ 32.3 33.8 29.3 31.8 142,8 314.3
2F-09 —_ 46.6 34.4 - 40.5 143.7 320.2
-10 —_ 33.3 30.4 20.8 28.4 140.6 ' 300.0
F24-11 —_ 106 104 97 102 197.8 835
-12 —_ — 138 152 145 197.8 835
-13 —_ —_ 103 140 122 197.2 828
2F-14 —_ —_ 143 127 135 198.0 838
-15 - —_ 138 151 144 194,6 795
F48-16 - — 273 307 290 240.9 1509
Tetryl 6.6 9.6 8.1 57.7 20.7
10g 8.6 9.2 8.9 57.6 20.6
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Table 8 Velocity of Expansion of Gas Bubble

Ratio of distance | Velocity of expansion(m/sec)
to change radius
R/a Slow explosive Tetryl
2 168 (370)*
3 125 (233)*
4 83 (160)*
5 66 188
6 55 92
7 44 73
8 37 61
9 32 51
10 28 43
* Estimated
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Fig. 10 Expansion of gas bubble. Comparison
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(solid curves).
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A special slow explogive as an energy source for structure test

Kazumi Tanaka,* Takeo Shimizu, **
Katsumi Tanaka ***and Tsutomu Hikita***

A special slow explosive, as an energy source for structure test of the fast

reactor, is developed.

The explosive is composed by potassium perchlorate and aluminum flakes, and
formed into double layered grains to get slower burning, and finally enclosed in the

spherical capsule made of laminated kraft papers.
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Its energy release rate is estimated from pressure wave profile generated in
underwater explosion, and compared with that required from the hypothetical core
disruptive accidepts of the reactor. Dependence of released energy on the charging
" weight is also measured. The results reveal that the obtained slow explosive has
preferable characteristics for proposed purpose.

(*National Chemical Laboratory for Industry, 7th Division, 85 Shinshuku, Hiratsu
ka-shi.**Koa-kako Co. Ltd.,, Hitaka-cho, Saiatma-ken. ***University of Tokyo,
Faculty of Engineering, Depatment of Reaction Chemistry, Hongo, Bunkyo-ku,

Tokyo.)
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